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Molecular weight distribution (%)1)
Entry Sample Moisture(%) Monomer Oligomer Polymer 
Refractive 
index (%) 
1 Black lacquer  4.34  4.34 21.19 19.45 1.55 
2 Raw lacquer 23.92 23.92  5.90 ? 1.52 
1)Measured by GPC (Monomer: MW?300, Oligomer:600?MW<10000, Polymer: MW?10000) 
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Sample L* a* b* ?E*(ab) ?C*(ab) ?H*(ab) 
48h??0?? 11.09 -0.09 -1.64 0.00 0.00 0.00 
48h??1?? 5.66 0.08 -1.79 5.44 0.15 0.17 
48h??2?? 3.36 0.14 -1.40 7.74 -0.24 0.24 
48h??3?? 5.13 -0.03 -2.32 6.00 0.68 0.08 
96h??0?? 9.82 0.17 -1.50 0.00 0.00 0.00 
96h??1?? 10.24 0.02 -1.85 0.57 0.34 0.17 
96h??2?? 6.16 0.06 -1.83 3.68 0.32 0.13 
96h??3?? 6.59 -0.03 -2.72 3.46 1.21 0.25 
144h??0?? 12.97 0.19 -1.61 0.00 0.00 0.00 
144h??1?? 9.16 0.25 -1.55 3.81 -0.05 0.07 
144h??2?? 6.75 0.10 -1.83 6.23 0.21 0.11 
144h??3?? 5.68 0.11 -2.00 7.30 0.38 0.11 
192h??0?? 14.98 0.59 -1.42 0.00 0.00 0.00 
192h??1?? 7.77 1.89 -0.86 7.35 0.54 1.31 
192h??2?? 7.13 0.42 -1.81 7.86 0.32 0.28 
192h??3?? 5.68 0.17 -1.90 9.32 0.37 0.52 
??????????????????????
Sample L* a* b* ?E*(ab) ?C*(ab) ?H*(ab) 
48h???0??   4.92 0.26 -1.04 0.00 0.00 0.00 
48h???1??   5.50 0.21 -1.30 0.64 0.25 0.10 
48h???2??   4.57 0.21 -1.37 0.48 0.31 0.11 
48h???3??   3.31 0.29 -1.03 1.61 0.00 0.03 
96h???0??   11.37 0.06 -1.52 0.00 0.00 0.00 
96h???1??   11.55 0.03 -1.68 0.24 0.16 0.04 
96h???2??   12.32 0.01 -1.64 0.96 0.12 0.05 
96h???3??   10.69 0.07 -1.57 0.68 0.05 0.01 
144h???0??  17.02 -0.02 -1.31 0.00 0.00 0.00 
144h???1??  17.78 -0.04 -1.37 0.76 0.06 0.02 
144h???2??  17.58 -0.04 -1.30 0.56 -0.01 0.02 
144h???3??  15.64 -0.04 -1.30 1.38 -0.01 0.02 
192h???0??  19.16 0.07 -0.93 0.00 0.00 0.00 
192h???1??  19.17 0.04 -0.97 0.05 0.04 0.03 
192h???2??  17.80 0.05 -1.23 1.39 0.30 0.04 
192h???3??  17.80 0.05 -1.23 1.39 0.30 0.04 
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Effect of Restoration Techniques on                   
Deteriorated Urushi Coating Films 
Yoshimi KAMIYA and Hiroshi KATO 
Lacquer called urushi, which is the only natural polymer produced in Asia, is polymerized 
by laccase to produce a beautiful coating. Recent studies have made it clear that urushi coating 
films are weak against ultraviolet irradiation and that exposure to ultraviolet rays could cause 
them to deteriorate. For example, flaking off of films, loss in gloss, or cracking might possibly 
occur. Restoration for conservation is, therefore, necessary for historic urushi objects.  
There are many experimental reports using a single-layer urushi coating film on a glass 
board, but there are few chemical research data of traditional restoration techniques using 
urushi. Therefore, in this study, samples of polished four-layer urushi coating films were first 
exposed to ultraviolet irradiation. Then the effect of restoration techniques for conservation was 
examined by applying two techniques, suri urushi and urushi gatame, on the deteriorated 
coating films. Through this study, it was verified that the appearance of the films changes 
differently with the two techniques.  
Suri urushi is suitable for adjusting the gloss, because gloss rises on the deteriorated films. 
Urushi gatame is suitable for restoration in general, because it suppresses changes of gloss and 
color in the restoration of cultural properties to a great degree. The results show that repair of 
and protection against deteriorated urushi coating films are possible by restoration techniques 
using urushi sap.  
